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Description 

[0001] The present invention relates to a process for 
preparing low- or non-dusting, substantially non -volatile 
highly light reflective metal pigment compositions by a 
ball milling process using water asthemajor mUling fluid. 
[0002] The preparation of metal flake pigments is well 
documented in the patent literature. For example. US 
Patent 3901 68B describes a wet ball milling process In 
which metal powder or chopped foil is milled with an or- 
ganic liquid such as mineral spirits and a small amount 
ot a tubrtcant such as stearic or oleic acid. The metal 
flakes so produced are separated, for example by wet 
sieving to provide the desired particle size distribution 
and thereafter brought to a paste-like consistency ot, 
typically, 55-80% weight metal content. In this conven- 
tional process the lubricant is required to avoid cold 
welding of the metal flakes under the action of the grind- 
ing media. The purpose of the organic Ik^uld is to reduce 
the viscosity of the system, enabling efffcienl conversion 
of the starting powder to flakes. 
[0003] Metal Hakes may also be prepared in the com- 
plete absence of solvent by a dry t>al! milling process, 
such as that described In US Patent 4115107. 
{0004) A further method of preparatton of metal flake 
is by eledrDdeposttlon of a thin film of metal onto an 
inert support, followed by removal and fragmentation in- 
to flakes. The product Is generally provWed either as dry 
flake or as a dispersion of the metal flakes in solvent. 
[0005] The aforementioned methods for preparing 
metal flake pigments suffer from a number of disadvan- 
tages. For example, dry milling processes are now little 
used, due to the exptoeive and contaminating properties 
of the dry flake products. Though the paste form, in 
which the metal flake particles are damped by solvent, 
is inherently safer and easier to handle, it is not without 
problems. The 20-45% by weight solvent portion of met- 
al pigment pastes may be acceptable in certain coating 
applications such as automotive paints, but In others, 
especially printing Inks, such sonants typically slow 
down the drying rate and may cause odour in the final 
printed film, due to retention of minute concentrations of 
these typically high boiling point sokents. This is espe- 
cially disadvantageous In prtnted films on packaging In- 
tended for food contact. The presence of organic solvent 
in other applicalton areas, such as plastics, can also be 
very undesirable. The solvent vaporises during process- 
ing, causing bubbles and surface blemishes In the pig- 
mented plastic article. 

[0006] Rake formation by the electrodeposltion proc- 
ess can give very bright flakes of narrow particle size 
dlsoibutlon. but It Is a very costly process, unsuited to 
large scale production. This Is because the equipment 
required to maintain the hight vacuum environment in 
which the metal is vaporised is very expensh/e to con- 
struct and operate. 

[0007] It is also found that the storage stability of the 
metal pigment pastes thenrtselves Is finite, due to the 



tendency of the organic solvent component to evapo- 
rate, leading to aggregation of the metal flake particles. 
This is especially true for pastes In whch a more highly 
volatile solvent has been employed, perhaps to ensure 
9 the compatibility of the metal pigment paste In a partkJ- 
ular coating system. Once aggregated, redlsperston Is 
dlffteult. In derived coatings, hiding power, or opacity, 
and also gtosa, may be greatly reduced. 
[OOOq Increasingly too, environmental concern about 
fo organic solvent is leading to legislation which encourag- 
es a lower use of volatile soh/ents In Industrial process- 
es. Thecosts associated with solvent purchase, storage 
and recovery are increasing. Containment equipment, 
required to meet Increasingly severe legislative oon- 
r5 straints on the emission of soh^ent to the atmosphere is 
expensive. As a result replacement of organic solvents 
by water is a strategic goal in many industries. 
[0009] Recent changes in health and safety classifi- 
cations require a number of high boiling point petroleum 
20 derived hydrocarbon solvents Iradlttonally used in metal 
pigment manufacture to be designated carcinogente. 
Ttils increasea the pressure for their eliminatton from 
metal flake pigment manufacturing processes. 
[00101 The need for a stabie. safe and easily handled 
25 product metal pigment form, free of the disadvantages 
of both dry flakes and solvent containing pastes has 
been met by the products of European Patent 01 34676. 
There Is described therein a process for the preparation 
of a solid tow- or non-dusting, metal pigment composl- 
30 ton which comprises fomiing a coherent paste of an or- 
gank? binder medium, an organic liquW vehtele and met- 
al pigment, in powder or flake form, the paste being 
formed by mixing a first component comprising organic 
binder medium and a second component comprising 
35 metal pigment, with eitherorboth of thefirst and second 
components comprising organic liquid vehtele and the 
paste containing from 3-45% of the organte binder me- 
dium based on the weight of the melal pigment, and ei- 
ther sub-dividing the coherent paste into particles and 
40 removing substantially all organic liquid vehicle from the 
particles, or removing substantially all the organte liquid 
vehicle from the coherent paste and subdiving the re- 
sulting mass Into particles, at least 98% by weight of the 
resulting particles being retained on a sieve having a 
45 1 50 p-m aperture and each containing a plurality of metal 
pigment particles dispersed In a matrix of organic binder 
medium. The so-caUed "granule" products of this proc- 
ess can be prepared using organic binder media com- 
patible with the end applteation. Thus, for example, syn- 
50 thetic aldehyde and ketone resins couW be empk>yed 
tor Ink applications and potyolefin derivatives lor the 
mass pigmentation of thermoplastics. 
[0011] Though the products of European Patent 
0134676 are substantially free of organte solvent, the 
55 process Itself still involves processing of soh/ent. It Is 
thus still subject to the aforenr>entloned legislative pres- 
sures. There Is therefore a clear need for a process for 
preparing an easily handled, dust free, metal pigment 
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product, which does ftoT employ organic soJvonts. 
[0012] It Is possible to prepare a dust free, metal pig- 
ment product without the use of organic solvents if the 
metal pigment Is prepared by dry milling and thereafter 
Incorporated Into a suitable organic carrier material tiy 
mixing at a temperature above the melting point of the 
organic carrier. Once a homogeneous mixture has been 
attained, the mass Is cooled, often with extrusion Into a 
more easily handled form, such as granules or pellets. 
Such processes were once widely employed for the 
preparation of plastics masterbatch. The need to use dry 
metal pigments, with their attendant disadvantages, and 
the difficulty of wetting such pigments satisfactorily into 
the carrier resin, have contributed to the deciine in this 
type of process. Although the problem of metal flake 
dusting may be reduced If the metal powder precuraor 
is mined in the presence of the carrier resin, methods 
traditionally used to separate wanted from unwanted 
particle size fraction, such as dilution with solvent and 
screening, are then no longer operable. 
[001 3] A more satisfactory processing liquid Is water. 
It is readily avaflable, inexpensive and non-flammable. 
However, a difficulty arises in the case of the more re- 
active metal pigments, especially aluminium, which la 
the moat widely used of such pigments. Aluminium met- 
al may react with water to fonm aluminium oxide and hy- 
drogen gas, according to the equation:* 

2AI + BHjO -> 2AI(OH)3 + SHg 

[0014] Generation of hydrogen Is dangerous, bOp 
cause it is highly explosive. Sealed containers of aque- 
ous metal pigment pastes may become pressurised and 
explode, in addition, the pigmentary properties of the 
metal flalce are destroyed. 

[0015] Many attempts have been made to stabilise 
aluminium against this reaction. Methods employed fail 
into several categories, for example resin encapsulation 
or chemical treatment As an example of the tomier, 
there may be mentioned United States Patent 421 3860. 
Prominent types of chemical tieatment are silica coating 
(see. for example, United States Patent 28B5366), trsat- 
mont with chromium derivatives (Gemnan Patent 
3636183). phosphate treatment, described In European 
Patent 0319971 and vanadium treatment (European 
Petent 01 04075). 

[0016] Milling aluminium powder in a mixture of water 
and an organic solvent has been described in United 
States Patent 3565655. Morphollne is used as a con-o- 
sion Inhibitor with a fatty acid as the milling lubricant. 
However, the presence of at least 2 weight percent of a 
hydrocarbon or a halogenated hydrocarbon is a neces- 
sary part of the invention. 

[0017] United States Patent 4693754 describes the 
milling of aluminium powder in a mixture of hydrocar- 
bons, water, and a compound of chromium or vanadium 
which acts as a corrosion inhibitor. However again the 



presence of some organic solvent in the milling process 
is a component part oT the Invention. 
[0018] In WO-A-e4/28074 there is described lor the 
avoidance of odour the milling of aluminium powder, op- 

3 tionally with solvent or water, without a fatty acid lubri- 
cant, but in the presence of a polymer resin that is a 
pahit or Ink binder. This Patent Application does not in- 
clude the use of a corrosion inhibitor in the milling pmc- 
ess. In the absence of a corrosion inhibitor, water milled 

10 aluminium pigmentB are prone to severe gassing and 
result In products having a dull grey colour, in contrast 
to the bright metallic effects desired for decorative me- 
tallic finishes. 

[0019] There is, therefore, still a need for a sallsfac- 
15 tory process which can be used for milling aluminium 
powder and the liice without organic soh^ent. 
[0020] Aocordlng to the present invention, there is 
provided a process for pref>aring a low- or non-dusting, 
substantially non-volatiie (preferably highly light reflec- 
so live) metal flake pigment composition, which comprises 
ball mllltng atomised ntetal powder in a milling fluid sub- 
stantially comprised of water which has a maxlmumcon- 
tent ot organic solvent of 1 0% by weight, In the presence 
of one or more additjve(a) whteh together exhibit iubri- 
2s eating, corrosion Inhibiting and surfactant properties, 
the lubricant being a non-suet lubricant 
[0021] Thereafter, unwanted oversize or underslze 
particles may be removed. In the next stage of the proc- 
ess the aqueous metal pigment slurry may be used un- 
30 altered, may be converted to a dry metal flake pigment 
powder by removal of the milling fluid, for example at 
elevated temperature, or is preferably concentrated to 
a paste-like consistency. The metal flake pigment can 
be Incorporated In an organic binder nrtedium by mixing 
35 to form a coherent paste of an organte binder medium, 
water and metal flake pigment, the paste being formed 
by mixing a first component comprising organic binder 
medium and a second component comprising metal pig- 
ment, with either or both of the first and second compo- 
40 nents comprising water and the paste containing from 
1 to 160%, preferably 3-70%. and most preferably 30 to 
60% of the organte binder medium based on the weight 
of the metal pigment, and either sub-dividing the coher- 
ent paste imo particles and removing substantially all 
45 volatile liquids from the particles, or removing substan- 
tially all the volatile liquids from the coherent paste and 
sub-dlvWlng the resulting nnass into partteles, at least 
98% by weight of the resulting particles being retained 
on a sieve having 150 >im aperture and each containing 
50 a plurality of metal pigment particles dispersed In a ma- 
trix of organic binder medium, the organic binder medi- 
um being capable ot binding the metal flake pigment 
particles by either precipitation from solution during vol- 
atile liquid renrwval, or melting or sintering at elevated 
55 temperature and fusion. 

[0022] The volatile liquid will usually consist substan- 
tially of water. For example, the volatile liquid may be 
water together with snruill amounts of additives, for ex- 
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ampte lower alcohols as wetting agente and restn aolu- 
bllisers and dlepereefs. 

[0023] The milling fluid used In the present Invention 
consists BubstantiaJly of water. The presence of up to 
50% by volume (for example up to 30%, especially up 
to 25%, more especially up to 1 0%) of an organic solvent 
can usually be tolerated. A small amount (for example 
less than 2%) of an organic solvent Is generally accept- 
able. Lower alcohols are especially useful as defoaming 
agents. Any such organic solvent is desirably water mis- 
cible. In one embodiment the milling fluid consists only 
of water and the system contains no organic liquid at all, 
the only organic compounds present being additives 
such as the lubricant{s). corrosion inhibitor(8) etc. 
[0024] One of the advantages of the process of the 
present invention is the posslbiltty of treating the mUled 
flaicea whnst in an aqueous system. For example, the 
milled flakes can be chromate treated or coated with sil- 
ica or alumina prior to any granule forniation. Such a 
process enables the pigments to t>e rendered suitable 
for different applications orto have different colour char- 
acteristics. Such aqueous treatments are icnown in the 
art, but tend to be difficult and expensive to cany out 
since the traditional milllngfluld must be removed before 
the pigments can t>e treated In an aqueous medium. 
Since the milling process of the present invention is car- 
ried out in water, such treatments are simple to conduct 
[0025] The substantially aqueously carried product of 
the milling step could be added to surface coating bind- 
ers dissoWed or dispersed in water, solvent or mixtures 
of the two, to prepare a surface coating, such as an ink 
or paint The reaction of certain metal flake pigments, 
notably aluminium, b, however unpredictable. As such 
a surface coating contains a proportion of water there 
exists the possibility that reactions may occur during 
storage, with the formation of hydrogen gas and asso- 
ciated hazards. 

[0026] It is a further advantage of the process of the 
invention that water is substantially eliminated from con- 
tact and potential reaction with the metal pigment 
through the fonmation of the substantially non-volatlte 
metal pigment compoeltion. 

[0027] Metals suitable for the perf onmanoe of the in- 
vention indude an those metals commercially employed 
as flake pigments, such as aluminium, zinc, copper, tin, 
nickel, iron and alloys thereof, such as gold bronze (an 
alloy of copper and zinc) or stainless steel <an alloy com- 
posed mainly of iron, nickel and chromium). Aluminium 
and gold bronze are preferred. There is no critfcallty to 
the particle size of the milled flakes, but a flake diameter 
range of 6 jim to 600 nm, preferably 10 \um to 300 jim 
is generally suitable. Advantageously, the particles pro- 
duced are well flattened highly Hght reflective flake pig- 
ments. 

[0028] Any compounds capable of inhibiting the reac- 
ifon of the metal with water may be employed as corro- 
sion inhtoitors, for example phosphorus-, chromium-, 
vanadium- or siltoon-containlng compounds. They may 



be used individually or in admixture. 
[00291 Suitable phosphonis compounds may be or- 
ganic or Inorganic. Simple inorgante phosphates, such 
as calcium or magnesium phosphate, or more complex 

s phosphoslllcate compounds may be used. The latter in- 
clude calcium phosphoslllcate, caelum strontium phos- 
phoslllcate and aluminium zirconium zinc phosphoslll- 
cate. An especially preferred member of this class is cal- 
cium strontium zinc phosphoslllcate. 

10 [0030] Organic phosphorus compounds include alkyt 
and dialkyi phosphates and phosphites, with the alkyi 
groups containing 2-20 carbon atoms, iso-octyl acid 
phosphate may be particularly mentioned. Also suitable 
are phosphate esters of long chain ethoxylated alco- 

f 5 hols. Preferred amongstthese is Br^ahos S2D, a product 
of the Atbrlght & Wilson company, which is an ethoxy- 
lated phosphate ester. 

[00311 Silicon containing compounds capable of In- 
hbiting the reaction of metals with water include organks 
so silanes and sllteates, especially tetraethyl silicate, and 
Inorganic silicon compounds such as potassium silicate. 
{0032] Salts of molybdenum , vanadium and tungsten, 
especially the ammonium salts, have also shown par- 
ticular suitabilly in the process of the Invention. 
S5 [0033] Chromium compounds suitable forthe process 
of the Invention Include ammonium dkshromate and 
chromte acW. In this class, the fomrter is preferred as It 
is less aggressive towards metal grinding media. 
[0034] Amongst the above corrosion inhibiting corn- 
so pounds, non-resinous organic or inorganic phosphates 
are especially prefen-ed. They generally offer a high lev- 
el of metal passivation with few health and safety con- 
cerns. 

(00351 Lubrteants suitable for the process of the in- 

35 vention are generally organk; compounds recognised in 
the art as having surfactant properties. Non-ionic sur- 
factants, such as ethylene oxide condensates with 
aliphatic alcohols or phenols are effective without affect- 
ing the pH of the system. In general it is desirable that 

40 the pH is kept as close to neutral as possK>le to assist 
In the prevention of conwive attack of the metal surface. 
Sudh lubricants may also be advantageous In the metal 
segregation and recovery stages of the process, for ex- 
arr^le to overcome the aurface tension of water to en- 

45 sure efTtclent screening. Surprisingly, fatty acids, such 
as oiek: and stearic acids, wMely used as lubricants in 
the solvent based ball milling of metal powders, are also 
effective in the milling step, especially when made active 
in the aqueous phase by surfactants or by fonnation of 

90 a water soluble alkali salt. In the same way, water Insol- 
uble plasticisers may be used, for example phthalates 
such as dloctyi or dlisodecyl phthalate, and adipates, 
such as dloctyi adipate. 

[0036] Also suitable as lubricants are polyethylene 
55 oxides and glycols and polypropylene oxides and gly- 
cols of various molecular weights. Those displaying 
some water solubility are preferred. 
[0037] it may also be desirable to add small quantities 
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of organic compounds recognised In the art for thair de- 
foamlng properties. For exannple, acetyJenIc dlols may 
be used, but the inexpensive lower alcohols are also ef- 
fective. 

[003B] Typical surfactants Include anionic. non-Ionic 
and catlonic surfactants, including the solid atkyi ether 
phosphates such as the 'Crodafos CS* {Registered 
Trade Mark) range of Croda Chemicals Ltd. aHcyiaiylsul- 
phonates and their alkali metal derlvath/es such as alkaB 
toluene sulphonates, alkali xylene sulphonates, alkali 
naphthalene sulphonates, alkali dllsopropyi naphtha- 
lene sulphonates and alkali dodecyl benzene sulpho- 
nates; alcohol sulphates such has sodium tauryt alcohol 
sulphate, sulphosuccinates such as sodium dioctyl sul- 
phosuccinate, sarcosinates such as lauroyi sarcoslne 
and stearyl sarcoslne; fatty amines such as stear- 
ylamine, and distearylamine; amine salts such as ooco- 
mjt fatty amine acetate; alkyl phenol ethoxylates such 
as nonyl phenol ethoxylate; alcohol ethoxylates such as 
higher ethoxylated oleyl alcohol; higher polyoxypropyl- 
ene-polyoxy ethylene copolymers, such as alkylola- 
mldes such as myristlcdiethanolamlde and coconut mo- 
nolsopropanolamlde, esters such as propylene glycol 
monostearate end cetyl palmitate; mateic anhydride co- 
polyn>ers such as the disodium salt of malelc anhydride 
and di-lsobutylene, and the SMA series of low molecular 
weight styrene-malelc anhydride copolymers. 
[0039] Phosphate esters (eg Brqshoa S2D) which also 
have lubricating and/or corrosion inhibiting properties 
are preferred. 

[0040] Additive(8) having corrosion Inhibiting, surface 
tension reducing and lubricating properties are present 

In the milling step. 

[0041 ] M llling lubricants prevent cold welding of flakes 
which typically takes place during the ball milling proc- 
ess. The conosibn inhibitor and milling lubrtoant func- 
tions may be provided by a single chemical substance, 
for example a substituted phosphate ester (such as Bri- 
phos S2D), or the functions may be provided by two or 
more different materials. 

[0042] ThereisnocriticaSty to the mechanism of com- 
minution. Any comminution process known in the art for 
metal flake production may be employed, providing the 
mechanical energy Imparted is not so severe as to dam- 
age the metal flakes being formed. Ball milling is a wide- 
ly operated process. 

[0043] Neither Is there any critk»llty to the grinding 
media, providing they do not react chemteally with the 
othercomponems during or after the comminution stage 
of the process. Stainless steel and high density ceramic 
grinding media are generally satisfactory. 
[0044] Unwanted oversize or undersize metal flake 
paiticies are removed by any suitable means, such as 
screening of a siuny diluted by more water. The aque- 
ous metal pigment slurry can then be concentrmed to a 
paste by any convenient means, such as a filter press, 
ready for adntlxiure with the organic binder medium. 
[004q Organic binder media Include those organk: 



materials habitually employed as binders in paints and 
inks or as plasttea maaterbatch canrlers. The organic 
binder chosen is dependent on the envisaged end use 
of the product of the Invention. Thus, If desired, thebind- 

5 er can be s solvent-soluble resin . As examples of organ- 
ic binder media there may be mentioned collutose ace- 
tate butyrate (CAB) and cellulose acetate propionate 
(GAP) resins, coumarone Indene, epoxy esters, epox Wo 
melamine and epoxide phenofic condensates, ketone, 

to aWehyde. maleic and phenolic resins and also rosin, 
cellulose and petroleum derived resins, together with 
thermoplastic polymers, such as polyacrylates, polyole- 
flns, polyvinyls, styrenfcs, polyamldes, polyesters and 
copolymerB thereof. Also suitable are natural and syn- 

IS Ihetic waxes, such as montan and paraffin wax and syn- 
thetic waxes such as polyethylene and polypropylene 
waxes. Where It Is desired to introduce liquid organic 
bindera, such as plastldsers, for example to improve ap- 
plication properties, they are desirably added in minor 

» proportions in combination with solid resins, to provide 
structural rigidity in the resulting metal pigment particles. 
Such plastldsers Indude mineral oils as well as phtha- 
lates such as dioctyl or dllsodecyl phthalate, and adi- 
pates such as dk>c^ adnata. 

[0048] Gelatin and carrageenen are useful water sol- 
uble organic binders due to their suitability for food con- 
tact applicattons. 

[0047] In a preferred embodiment the binder material 
is a non-resinous material. 
30 [0048] The products of the Invention are typically in a 
form, such as tablet, pellet, granule, flake or spherical 
bead, whtoh provides the attributes of ease of handling, 
tow- or non-dusting and meterability. Granules having a 
length of 5-20mm, a cylindrical cross section and a di- 
ss ameter of 1.5-3mm arie preffened, as they have been 
found to offer optimum handling characteristtes. espe- 
cially In plastics applications where It is Important to pre- 
vem stratification of polymer pellets and the partlculariy 
dense products of the Invention. Apparatus used for the 
40 preparation of such physical fornis is well known to 
those skilled In the art and Is described in, for example, 
European Patent 0134676. 

[0049] The function of the organic binder medium is 
to bind the metal pigment flakes together to prevent 

45 them becoming airtiome as dust. Where the organk? 
binder medkjm is soluble or dispersible in water. It may 
be added as an aqueous solution or dispersion. Where 
It is insoluble in water It is preferable to mteronise the 
binder. In this latter case, the coherent paste of metal 

50 pigment, water and micronised organic binder medium 
is fonmed Into partteies, for exannple by mixing and ex- 
trusion, then dried at for example 60*C to remove sub- 
stantially all the water, then heat treated at elevated tem- 
perature, for example 100 to 130*C for a short time, to 

55 fuse together the mteronised organic binder medium 
and the metal pigment. This process is particularly suit- 
ed to products for the plastics market, in which suitable 
organk: binder media tend to be insoluble In water. It 
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provldds a final procTuci form whtch has excellent col" 
ouristlc and application properties whan used In the In- 
jection moulding or extrusion of themrtoplastica. 
[0050] In extreme cases the chosen binder may be 
insoluble in water and unsuitable for micronising and f u* 
slon. In such cases the binder may be dissoh^ed or dis- 
persed in a suitable organic sotvem prior to admbeture 
with the metal pigment component. Such a solvent is 
desirably, though not essentially, water mlscible. 
[00S1] In a preferred embodiment the metal Is alumin- 
ium. Conveniently the lubricant is a mixture of a sur- 
factant and a fatty acid, such as oleic or stearic add. 
Oleic acid In an amount of 1 to 100%, preferably 2 to 
60%, most preferably 3 to B%, for example approximate- 
ly 5%, by weight relative to the metal has been found to 
be effective in mixture with non-Ionic surfactants at 
5-15%. The conrosion inhibitor may advantageousty be 
a phosphate ester having a polyethylene oxkie side 
chain. 

[0052] The invention is further Illustrated by the fol- 
lowing Examples in which all parts and percentages are 
by weight, unless otherwise stated. 

Example 1 

[0053] To a cylindrical mill of diameter 21 cm were 
added: 

5000g of 1/8 inch (3.2mm) diameter stainless steel 
balls; 

500g of distilled water; 

lOOg of fine particle size, aluminium powder and 
13g of Briphos S2D, which had been pre-neutral- 
ised with triethanolamine - this makes the Briphos 
more soluble and reduces attacit of the aluminium. 
Briphos S2D is a phosphated ester of a long chain 
ethoxylated alcohol manufactured by Albright and 
Wilson. The mil! was rotated at 80 rpm for 4 hours 
and the aluminium pignnent so formed separated 
from the steel balls by sieving, prior to recovery In 
a filter funnel. 

[0054] In a laboratory nrtlxer, a quantity of the alumin- 
ium flake pigment thus obtained, containing 25.0g sol- 
ids, was added to 10.7g i-loechst Ceridust 3620. a mi- 
cronlsed polyolefln wax with a partlde size of less than 
22 microns. The rrtxture was lormed imo granules by 
extrusion through a 2mm diameter die, and dried In an 
oven held at a temperature of 60*C 4/- lO'C for two 
hours. The granules were then placed In an oven held 
at 115'C +/- 10*C for 10 minutes to fuse the organic 
binder nnedlum. 35.1 g of substantially water free, non- 
dusting» free flowing, meterable granules of approx. 
1 2mm length and of good abrasion resistance were ob- 
tained. 

[0055] A test piece made by injection moulding the 
granule in potysiyrene at a level of 1% calculated on pol- 
ymer weight, had a smooth, fine and bright slh^ery ap- 



pearance. 
Example 2 

5 [0056] The following mixture was milled in a cylindri- 
cal mill as described in Example 1, with the following 
formulation > 

5b00g of 1/B Inch (3.2mm) diameter stainless steel 
10 balls; 

500g of distilled water; 

lOOg of aluminium powder of approx. 33|im aver- 
age particle dianoeten 

13g of Briphos S2D. which had t>een neutralized 

15 with triethanolamine; 

2,B5g of Antarox V27, a linear C^^o aliphatic alco- 
hol; ethoxylate/propoxylale alcohol nrmnufactured 
by Rhone-Poulenc Chemicals; and 
0.1 Sg of Suifynol 104, an acetyllnic diol from Air 

so Products. 

[0057] A quantity of the derWed aluminium flake pig- 
ment paste, containing 24.1 g solids, was added to 10.3g 
of FE 532-00. a micronlsed ethylene vinyl acetate resin 
29 sold by Croxlon and Gany. The mixture was granulated, 
dried and heat treated as in Example 1. A test piece 
made by injection moulding the granule In polypropyl- 
ene at a level of 3%. calculated on polymer weight, had 
a bright, highly aparWing, silvery appearance. 

30 

Examples 

P058] The method of Exannplo 1 was repeated with 
the substitution of Hoechst Ceridust 3520 by an equal 

35 weight of Polyox WSR 301 , a soUd. non-ionic, high mo- 
lecular weight, water-soluble, polyethylene oxide poly- 
mer. The mixture was formed into granules by extrusion 
through a 2mm diameter die, and dried in an oven held 
at a tempefBture of 60'C +/- 1 0*0 for four hours. 35.2g 

40 of substantially water free, non-dusting, free flowing, 
meterable granules of approx, 1 2mm length and of good 
abrasion resistance were obtained. 
[00591 An aqueous printing ink was prepared by conn- 
binlng the following:- 

45 

20g of the granule product of this Example, cfis- 
pereed in 2Sg water and let down with 
53g Zinpol 132, an acrylic resin emulsion of 40% 
solids, supplied by Worlee Chemie and 
so 2g waxes and defoaming additives. 

The 1 nk thus f omned was stable to gassing and provided 
a smooth . bright metallic silver effect when printed on a 
paper substrate. 
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Example 4 

[0060] lOg Halox ZSP 391 , a caidum strontium zinc 
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phosphoslllcate compound, sold by Halox P^ents of 
Hammond, Indiana* United States of America. 

3g oleic acid, 

5g Pluriol 600, a polypropylene glycol supplied by 
BASF A.G.. and 
50g deionlsed water 

were high speed stirred to solution. 

35.1 g of solution, 
219.4g deionlsed water, and 
30g atomised aluminium powder of approx. B^m av- 
erage particle diameter 

were set on a vtoratory mill with 1 500g 1/8 inch (3^m) 
diameter stainless steel balls, In a rtgid plastic pot After 
4 hours, the contents were removed and separated from 
the steel bails. Water was added to a metal concentra- 
tion of about 3% and the slurry screened on a 400 mesh 
screen. The undersize traction was concentrated m a 
filter press to about 80% metal content, then combined 
with Microthene 532-00, an ethylene vinyl acetate pol- 
ymer sold by Croxton & Garry Ud, by the fusion process 
of Example 1 . 

[0081] When injection moulded at 1.5% w/w In poly- 
propylene, the granule exhibited a particularly bright, re- 
flective silver coloration, with good dispersion. 
[0083] The disperslbillty characteristics of this product 
can be further enhanced by replacing up to 30% of the 
Microthene by a high boiling mineral oil such as Kaydol. 
manufactured by Witoo. 

Example 9 

10063] 

200g Halox SZP-391 
100g Pluriol P600 
100g Antarox V27 
lOOg water and 
60g oleic acid 

were higfh speed stinted for 10 minutes to form a homo- 
geneous mixture. To a cylindrtcal mill of diameter 21 cm 
were added: SOOOg of 1/8 inch (3.2mm) diameter stain- 
less steel balls. 75g of the above mixture, lOOg alumin- 
ium powder of 9jun median particle diameter and 3^g 
of distilled water. 

[0064] Tlie mill was rotated at 105 rpm for 6 hrs to 
form a flake pigment product of approximately 25^ 
median particle diameter. The grinding media were re- 
moved on a coarse screen and the product itself 
screened on a 400 mesh (SBjim) screen using water as 
the washing liquid. Th e flalce passing through the screen 
was concentrated on a filter funnel. When converted to 
a granule and tested in the water based m system of 
Exan^le 3. this material provided a bright silver effect 



with good coverage and good adhesion to a paper sub- 
strate. 

[0065] The Halox S2P-391 of this Example may be 
replaced by members of the Heucophoe range of multl- 
5 pie metal phosphates manufactured by Heubach Gm- 
bH, with similar results. 

Example 6 

10 |006B) 

19g Antaroz V27 and 
IgSurfynol 104 

f 5 were wamied and mixed together to form a homogene- 
ous liquid, which was mixed Into 1 20g of the water based 
paste Intermediate of Example 1 , containing 80g metal, 
to form a stiff paste. The paste was extnjded through a 
2.5mm diameter die Into strands and th© water removed 
50 by drying at TO^C. The resulting dry strands were broken 
up Into granules of approximately 1cm length. An aque- 
ous ink was prepared by predispersing the granules in 
a small quantity of water into which the Zinpol medium 
of Example 3 ws thereafter blended. A bright ink, with 
^ good stability and coverage was obtained. 

[0067] The Antarox and Suffynof In this example may 
bs replaced by 200 of the natural product camageenen 
in powder foim with similar results. Such a granule has 
partlcularty good sheK life and redispersion in water. 
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Example 7 

[0066] To a 0.5 litre cepactty vibratory poi mill were 
added;- 

3S 

1 .5kg of 2.4mm diameter ceramic grinding me<*a. 
I50g water. 

30g aluminium powder of 7jim average partteie di- 
ameter. 

40 2.5 g iso-octyt acid phosphate and sufficient 25% 
aqueous ammonia to maintain the pH at approxi- 
mately 7. 

[0069] The charge was milled for 3 hre then recov- 
45 ered, screened, fomiod into granules and tested as in 
Example 5. The printed ink had similar brightness, but 
superior coverage to that of Example 5. 



so 
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Examples 

[0070] ToO.5 Utrecapaclty vibratory pot mill wereadd- 
ed:- 

1 .5kg of 3mm diameter stainless steel grinding me- 
dia, 150g water, 

30g aluminium powder of 7pm average particle di- 
ameter, 

2.4g Briphos S2D and 
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0.69 aqueou8 ammonia. 

[0071] The charge was mined for 4 hra, then dis- 
charged with water and screened on a 400 mesh (38^) 
screen. The fraction passing through the screen was 
collected and concentrated under vacuum in afitter fun- 
nel. A quantity of the filter calce. corresponding to BOg 
metat was thoroughly mixed with ZOg of a commercial 
source of C|2.t4-a(fphaUc alcohols. The stiff paste was 
f onrad into pellets and the water removed at 65*C. The 
resulting product had good stability and colourfatic prop- 
erties In a one pack UV curing resin system. 

Example 9 

[0072] The milled, screened and recovered paste 
product of Example 8 was mixed with micronlsed 
Laropai K80 ketone resin, manufactured by BASF AG 
In the ratio 80 parts by weight of metal 1o 20 parts by 
weight of resin. The mixture was fonned Into granules 
by extrusion and the water removed In an oven of 70*C. 
[0073] When tested In a solvent based ink. the gran- 
ular product displayed similar characteristics lo a gran- 
ule prepared by the methods described in EP-A- 
0134676 using a conventional solvent milled paste as 
starting material. 

Example 10 

[0074] An amount of the mlBed, screen and recovered 
paste product of Example 8 corresponding to 80g metal 
was placed in a 1 litre beaker fitted with a propeller ag- 
itator set at 400 rpm. With agitation there were then add- 
ed, 

530g Dowanol PB29, an ether-aicohol solvent of 

the Dow Chemical Co, 

26,7g of 25 % aqueous ammonia, 

20g tetraethyl silicate and finally another 

26.7g of 25% aqueous ammonia. 

The mixture was agitated for 5 minutes, then there was 
added another 26.7g of 25% aqueous ammonia. 
[0075] After a further two hours mixing, air was bub- 
bled through the slurry for 2 hours to remove excess anv 
monia and the metal recovered on a Buchner tWter. 
Thereafter, the filter cake was converted to a gold pig- 
ment by the process of Example 1 of our co-pending 
British Patent Application No 9609507.0 (ie was stirred 
at 600 rpm with a paddle agitator for one hour, then fil- 
tered under vacuum on a Buchner funnel, and washed 
with excess water The product was a viscous paste dis- 
persible in both water and oxygen-containing hydrocar- 
bon solvents) and then to a granule by the process of 
Example 25 o1 EP-A*01 34676. The granules so formed 
provided a rich gold coloration in water based paints and 
inks. 



Example 11 
[0076] 

2g of oleic and 

2g of Antarox V27 and Surfynol 104 in 19:1 weight 
ratio were mixed together and added dropwise to 
1 40g vigorously stirred water in a beaker containing 
1g isopropanol, lo form an emulsion. There was 
then added 

4g hydrogen peroxide (30%w/w; 100 volume) and 
the whole added to 

30g A 7401 atomised aluminium powder of 8(im av- 
erage particle diameter In a ball milling pot of SOOmi 
volume containing 

1 500g spherical, stainless steel grinding media of 
3mm average diameter. 

The pot was sealed and placed on a vibratory mill for 4 
hours. The charge was washed out with 200g water, 
screened on a 400 mesh screen and an aqueous paste 
recovered h<f vacuum filtration. 
The water was removed by drying at 50«C and 16g of 
the resulting fine flake powder Incorporated Into B.89g 
Wofleesol 3t , a modified Unseed oil potymer (supplied 
by Worlee Chemle as a 45% solution in 80/20 wA¥ water/ 
2-buloxy ethanol), further diluted In 3.5g of a 60/40 
weight ratio mixture of water and isopropanol. After 
fomning into granules and evaporating the votatiles at 
60*C, the soft, dry product was found lo give a bright, 
high coverage silver finish in an exclusively isopropanol 
based or water/lsopropanoi based varnish. 

Example 12 

[00771 A formulation comprising 

1 500 spherical, ceramic grinding media of 3mm av- 
erage diarrteter, 
40 I50g water, 

30g aluminium powder of S^im average particle di- 
ameter, 

2.4g Crodafos 26D5A, an ethoxy (5) Cna-is alcohol 
acid phosphate ester, supplied by Croda Ltd and 
45 o.eg ammonia, 25% in water was loaded into a 
500ml pot and milled on a vibratory mill tor 3 hours. 

The grinding media was removed on a coarse screen 
and the metal t\ake pigment product screened on a 400 

50 mesh (38^un) screen using water as the washing liquid. 
The flalce passing through the screen was concentrated 
on a filter funnel. When converted to a granule with a 
canageenan carrier and tested in the water based inl^ 
system of Example 3, this material provided a bright sil- 

55 ver effect with good coverage. 
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Example 13 

[0078] The method of Example 1 2 was repeated with 
the substitution of Crodafos 25D5A by an equal weight 
of Crodalos T5A, an ethoxy (5) Isotridecanol acid phos- 
phateester. SImHar results were obtained onconverslon' 
to a granule and testing as described therein. 

Example 14 

[0079] The method of Example 1 2 was repeated with 
the substitution of Crodafos 25D5A by an equal weight 
of Crodafos N10N, an ethoxy (10) oleyl alcohol phos- 
phate ester diothylBmIno salt. Similar cotooristlc results 
were obtained on conversion to a granule and testing 
as descrtoed therein. This material, however, also had 
outstanding adhesion to the paper substrate, as dem- 
onstrated by a tape test. 

Example 15 
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[0080] A formulation comprising 

1500 spherical, stainless steel grinding media of 
3mm average diameter, 
150g distilled water, 

30g aluminium powder of 25|im average particle di- 
ameter and 

2g octyl phosphonic acid 

was charged to a 500ml pot and milled on a vibratory 
mill for 1 .6 hours. 

After removing the grinding media, the milled nnaterfal 
was screened on a 325 mesh (46iun) screen and recov- 
ered as a granule by the method of Example 12 using 
as carrier a water soluble pan hydrolysed polyvinyl ac- 
etate resin. The B0% metal content granule provided a 
very bright, sparking coating based on Joncryl 537, an 
aqueous acrylic Industrial paint resin manufactured by 
S C Johnson. 

Example 16 

[0081] Aluminium pigment, made by the process of 
example 1 as a water carried paste containing 40o of 
aluminium metal, was mixed with 13.3 g of Beette BE 
370. hexamethoxymethyl melamlne from SIP Speciality 
Resins Ltd. The mixture was fomied Into granules by 
extaision through a 2 mm diameter die, and dried In an 
oven held at a temperature of 60*C for 16 houra. 
[0082] An aqueous printing ink was made by dispers- 
ing 5 g of the dried granule in 5 g of distilled water, and 
then mixing this dispersion with 16 g of Glascol LS2. a 
colourl^ water based ink from Allied Colloids. A draw- 
down on to white paper showed that the product had a 
bright metallic silver colour. 
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Example 17 

[0083] The procedure of example 16 was repealed 
with the Beetle BE 370 replaced by RC-204-J427. an 
acetylenic dlol surfactant from Air Products and Chem- 
icals Inc. The dried granular product so formed gave a 
brilliant metallic sihrer effect when made up into a Glas- 
col LS2 ink. 

Example 18 

[0084] A dispersion of 

7.5 9 iVloly¥¥hite 212, a basic calcium zinc molyb- 

date from Sherwln Williams Chemteals 

1 .&g oleic ackJ 

23g Pluriol P600 

23 g Antarox V27 

25.0 g distilled water 

was added to 

30 g of a fine particle size aluminium powder 
100 g distilled water 

1500 g of 1^ Inch diameter stainless steel balls 

and milled on a vibratory mill for 3.5 hours. 
[0085] A flaked aluminium paste product was extract- 
ed from the grinding media, it required, the paste can 
beconverted Into granularform as described in previous 
Examples. 
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A process for preparing a low- or non-dusting, sub- 
stantially non-volatile metal flake pigment composi- 
tion, said process comprising ball milling atomised 
metal powder in the presence of a milling fluid, to- 
gether with one or more addltlvB(8) whteh together 
exhit>it lubrteating, conoslon inhibiting and sur- 
factant properties, the lubricantbeing a non-suet lu- 
bricant; wlierein said milling fluid consists substan- 
tially of water and has a maximum content of oigan- 
solvent of 10% by weight. 

A process as claimed in claim 1 which includes the 
step of screening the milted composition to select 
particles of the desired size. 

A process as claimed in either one of claims 1 end 
2 which includes the step of fonning a coherent 
paste of an organic blndermedlum. water and metal 
flake pigment. 

A process for preparing a low- or non-dusting, sub- 
stantially non-volatlfe metal flake pigment conriposl- 
tlon. said process comprising: 
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a) ball milting atomised metal powder In the 
presence of a milling fluid, together with either 
an additive having lubricating, corrosion Inhib- 
iting and surtactant properties or with a lubri- 
cant and at least one corrosion inhibitor, where- 
in said mliiing fluid consists substantially of wa- 
ter, and 

b) forming a coherent past of an organic binder 
medium, water and metal ftalce pigment, where- 
in said paste is formed by mixing a first compo- 
nent comprising organic binder medium and a 
second component comprising metal pignnent. 
with either or t>oth of the first and second com- 
ponents comprising water and the paste con- 
taining from 3-70% of the organic binder nnedl- 
um based on the weight of the metal pigment, 
and either sut>-dividlng the coherent paste into 
particles and removing substantialty al volatile 
liquids from the particles, or removing substan- 
tially all volatile liquids from the coherent paste 
and sut>-divlding the resulting mass into pani- 
cles, at least 98% by weight of the resulting par- 
ticles being retained on a sieve having a 1 SOjim 
apoTtur© and each containing a plura\lty of met- 
al pigment particles dispersed In a matrix of or- 
ganic binder medium, the organic binder medi- 
um being capable of binding the metal flake pig- 
ment particles by either precipitation from solu- 
tion during volatile liquid removal, or sintering 
or melting at elevated temperature and fusion. 

5. A process as claimed In any one of claims 1 to 4 
wherein safd lubricant comprises an ethylene oxide 
condensate with alcohols or phenols, and afatty ac- 
id or a derivative thereof. 

6. A process as claimed in any one of claims 1 to 5 
wherein said con^osion inhibitor is a phosphorus-, 
chromium*, vanadium- or slllcon-corrtalning com- 
pound, or calcium zinc motybdate. 

7. A process as claimed in claim 6 wherein said cor- 
rosion Inhibitor is a phosphate ester having a poly- 
ethylene oxide side chain. 

8. A process as claimed in any one of claims 1 to 4 
wherein a single moiety acts as lubricant and cor- 
rosion inhibitor. 

9. A process as claimed In claim B wherein said moiety 
is a phosphate ester having a polyethylene oxide 
side chain. 

10. A process as claimed In any one of claims 1 to 9 
wherein a surfactant is present In said mining step. 

11. A process as clalnted in any one of claims 1 to 10 



wherein the metal pigment is of aluminium, zinc, 
copper, tin. nickel, Iron or alloys thereof. 

12. A process as aaHnod In any one of claims 1 to 11 
5 Wherein the metal pigment is of aluminium or gokJ 

bronze. 

13. A process as claimed in any one of Claims 1 to 12 
wherein the metal pigment Is a highly light reflective 

10 pigment 
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14. A process as claimed in any one of claims 1 to 13 
wherein the metal pigment is alumWum. the lubri- 
cant is oleic acid and the corrosion inhibitor Is a 
phosphate ester having a polyethylene oxide side 
chain. 

15. A process as claimed in any one of claims 1 to 14 
which includes a step of treating the milled metal 
pigment flakes In an aqueous system. 

16. A process as claimed in claim 15 wherein said 
milled metal pigment flakes are treated with chro- 
mate, coated with alica or coated with alumina. 

17. A process as claimed in any one of claims 1 to 15 
wherein said pigments are coated with micronlsed 
binder and sintered. 
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18. Use of a phosphate ester having a polyethylene ox- 
ide side chain as an additive in a process of ball 
milling a metal powder as claimed In any one of 
Claims 1 to 17. 

35 19. A paste comprising a ball-milled metal nake pig- 
ment, water and agent(8) having lubricating and 
con'oslon inhibiting properties. saW paste being ob- 
tainable from a process as claimed In any one of 
Claims 1 to 17. 
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20. A paste as claimed in claim 19 comprising ball- 
milled aluminium or gold bronze flake pigment, wa- 
ter and a phosphate ester having a polyethylene ox- 
ide side chain. 

21 . A granule containing a plurality of mlUed metal pig- 
ment particles obtainable from a process as 
claimed In any one of Clalnr« 1 to 17, dispersed in 
a matrix of organic binder medium which Is substan- 
tially free of organic solvent. 

22. A granule as claimed In claim 21 whlc^ Is a sintered 
granule and wherein said metal pigment particles 
are dispersed In a matrix of mlcronised organic 
binder medium. 
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PatentansprOche 

1. Ein Verfahren zur Heretellung eln©r geiing- oder 
nichtstaubenden, im wesenttichen nichtflOchtigen 
MetaJIflockenptgmentzuBammensetzung^ wobel 
das Verfahren das Mahlen von zeretdubtem Metalh 
putver mrttels atner KugelmOhle unter Vorhandaiv 
eein einer Mahlfliteslgkeit umfaBt, zueammen mtt 
einem oder mehreren Zusatzstotfen, die zusam- 
men schmierende, korrosionshefnmende und 
grenzflftchenaktivo Eigenschatlen aufweisen, wo- 
bei daa Schmlermltte! eIn nichttalglges Schmlermit- 
tel ist; wobel die MahlflOssigkeit Im wesentlichen 
au8 WEisser besteht und einen maxtmalen Gehalt 
an organlschen Ldsungsmmeln von 10 Gew.>% auf- 
welet. 

2. Verfahren gemftfa Anapruch 1 , wetahes den Schritt 
des Siebens der gemahlenen Zusammeneetzung, 
um Partlkel der gewOnachten Gr6Be auszuwahten, 
umfaBt. 

3. Verfahren gemfif3 Anspruch 1 und 2, welches den 
Schritt des Blldens einer kohftrcnten Paste aus ei- 
nem organfschen BindemlfleK Wasser und MetaJI- 
riockenpigmenten umfaBt. 

4. Verfahren zur Heretellung einer gering- oder 
nichtstaubenden nichtflQchtigen Metailftockenpig- 
mentzusamnfiensetzung, wobel das Verfahren fol- 
gendes umfaBt; 

a) Mahlen vonzerstfiubtem Metallputvermittels 
einer KugelmOhle unter Vorhandenseln einer 
Mahtflussigkeft, zusammen mft entweder eh 
nem Zusatzstoff, der schmierende, korroatons- 
hemmende und grenzflSchenaktive E'lgen- 
schaften aufweist, oder mit einem Schnrriermlt- 
tel und mindesterw einem Korrosionhemm- 
stoff, wobel die MahtflQssigkeit im wesentlichen 
aus Wasser besteht; und 

b) BHden einer kohArenten Paste aus etnem or- 
ganlschen BIndemlttel, Wasser und Metanflok- 
Kenpi^enlen, wobei die Paste durch Mischen 
einer ereten Komponente, die organisches BIn- 
demlttel umfafJt, und einer zwelten Komponen- 
te, die Metallpigment umfaBt, wobel entweder 
eine Oder beide der ersten und zweiten Kom> 
ponenten Wasser enthalten und wobel die Pa- 
ste 3-70 % des organlschen, auf dem Gewlcht 
des MetaDpi^ents baslerenden Bindemittels 
enthftlt, und entweder Unterteilen der koh&ren- 
ten Paste In Partlkel und Entfemen von Im we- 
sentlichen alien flOchtlgen FlOsslgkeiten von 
den Partlkein, oder Entfemen von Im wesentli- 
chen alien f IQchtlgen ROsslgkelten von der ko- 
hdrenten Paste und Unterteilen derveiblelben- 



den Masse In Partlkel, wobel mindestens 98 
Gew.-% der resultlerendan Partlkel In einem 
Steb mit der Otfnung 1 SO zurfickbleibsn und 
Jedes eine Vieizahl von Metallplgmentpartlkeln, 

5 die in einer Matrix aus organlschem Bindemittel 

geldat sind. enthSlt, wobei das organische Bin- 
demittel die Metallflockenplgmentpartlkel 
durch entweder Ausf alien aus der Ldsung wdh- 
rend dem Entfemen der f ICchtigen Flussigkel- 

10 ten Oder durch Sintern oder Schmelzen bei er- 

hdhter Temperatur und Fusion binden kann. 

5. Verfahren gemflB einem der AnsprOche 1 bis 4. wo- 
bei das Schmiennrttel ein Ethyienoxidkondensat 

f5 mit Atkoholen oder Phenolen und eine Fettsflure 
Oder eIn DerWat davon umfaBt. 

6. Verfahren genriflB einem der AnsprCtohe 1 bis 5, wo- 
bei der Korrosionshemmstoff eine Phosphor, 

so Chrom, Vanadium oder Sillzium enthaltende Mi- 
schung ist. 

7. Verfahren gemfiB Anspruch 6, wobel der Komasi- 
onshemmstoff ein Phosphatester mit einer Polye- 

S5 thytenoxId-Seltenkette Ist. 

a. Verfahren gemaS einem der Anspruche 1 bis 4, wo- 
bei eine elnzelne Komponente als Schmiennittel 
und Konosionshemmstoff wlrlcL 

30 

9. Verfahren gerndB Anspruch B, wobei die Kompo- 
nente ein Phosphatester mit einer Polyethylenoxid- 
Seltenkette Ist 

S5 10, Verfahren gemflO einem der AnsprOche 1 bis 9, wo- 
bel ein grenzfldchenaktlver Stoff In dem Mahlschritt 
voffttanden Ist. 

11. Verfahren gemaB einem der Ansprfiche 1 bis 10, 
40 wobei das Metailpignnent bus Aluminium, Zink, Kup- 

fer, Zinn, Nickel. Eisen oder Legierungen davon be- 
steht. 

12. Verfahren gemaB einam der Anspruche 1 bis 11, 
45 wobel das Metaflpfgrnent aus Aluminium oder Goid- 

bronze tmsteht. 

IS. Verfahren gemdB einem der AnsprOche 1 bis 12, 
wobei das Metallpigment ein stark llchtreflektleren- 
50 des Pigment Ist. 

14. Verfahren gemdB einem der Anspruche 1 bis 13. 
wobel das Metallpigment Aluminium, das Schmler- 
mlttel Olelnsaure und der Korrosionshemmstoff ein 

35 Phosphatester mit einer PofyethyfenoxM-Selten- 
kette Ist. 

15. Verfahren gemfiB einem der Anspruche 1 bte 14, 
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welches einen Schrltt des Behandelns der gamah- 
lenen Metallplgmentflocken In einem Wassersy- 
stem beinhaltet. 

16. Vorfahren gemSB Anspruch 15, wobei die gemah- 
lenen Metailplgmentllocken mit Chrom behandett 
warden und mit Slllka Oder mit Alumlnlumoxid be- 
Bchlchtet werden. 

17. Verfahren gamSB einem der AnsprOche 1 bis 16. 
wobei die Pigmente mit mllcronisiertem Bindemlttel 
beschichtet und gesintert werden. 

18. Vorwenden eines Phosphatesters mit oiner Polys- 
thylonoxld-Seitenkette als Zusatzsloff in einem Vor- 
gang des Mahlens eines Metalipulvers mltteis einer 
Kugeimuhle wie in Jedem der Anaprijche 1 bis 17 
beansprucht. 

19. Eine Paste, die ein mittels einer Kugatmuhle ge- 
mahtenes Metallfloclcenpigment, Waaaer und Stoff 
(e) mit schmierenden und kont>slon8hemmenden 
Eigenschaften umTaRt, wobei die Paste durch ein 
Vertahren gemaB den Ansprtichen 1 bis 1 7 gewon- 
nen wird. 

20. Paste gemaB Anspmch 19, bestehend aus einwn 
mittels einer KugeimOhle gemahlenen Aluminium 
Oder Goldbronzeflodcenplgment, Wasser und ei- 
nem Phosphatester mit einer Polyethylenoxid-Sel- 
tenkette. 

21 . Eine Granaiie, bestehend aus einer Vtetzahl an ge- 
mahlenen Metailpigmentpartikein, die durch ein 
Verfahren gemfiB der AnsprQche 1 bis 17 gewon- 
pen werden, aufgelCst in einer Matrix eines organl- 
schen Bindemlttels, die Im wesentlichen f rel von or- 
ganischem Lasungsmlttel ist. 

22. Granaiie gemaS Anspruch 21, welche eine gesin- 
terte Granaiie ist und wobei die Metallpigmentpar* 
tlkel in einer Matrix von mikronteiertem organl- 
schem Bindemittei gelost sind. 



Revendtcaillons 

1 . Un proc^d de pr^aration d'une composition k pig- 
ment mdtallique en tallies senslblement non vola- 
tUe et fomiant peu ou pas de poussl^re. ledlt pro- 
c6d6 comprenant le broyage par billes de poudre 
m6taillque atomts6e en presence d'un flulde de 
broyage alnsl que d'un ou plusteurs addltifs, les- 
quels exhibent ensemble des proprl6t6s lubrinan* 
tes, Inhibltrfces de corrosion et tensioacdves. le lu- 
brtriant n'6tant pas un Uibrifiant ft base de gralsse 
de boeuf ; dans lequel ledit flulde de broyage est 
sensibiement compost d'eau et possdde une te- 
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neur maximale en aotvant organlque de 10 % en 
pokjs. 

2. Un proc^6 tel que revendiqu6 dans la revendica- 
tlon 1 . lequel comporte Tdtape consistant k cribter 
la composition broyda pour sdtectlonner des parti- 
cules de la taiile dteirde. 

3. Un procddd tel que revendiqu6 dans I'une ou Pautre 
des revendicatlons 1 et 2. lequel comporte I'dtape 
consistent ft former une pdte cohdrente avec un mi- 
lieu liant organk^ue. de Peau et du pigment m6talli- 
que en tallies. 

4. Un proc6dd de preparation d'une composltk>n £i pig- 
ment m^talllque en failles senslblement non vola- 
tile et formant peu ou pas de poussidre, ledit pn>- 
c6d6 comprenant : 

(a) le broyage par billes de poudre m6laltique 
atomis6e en presence d'un fluide de broyage 
ainsi que solt d'un addltlf poss6dant des pro- 
prtetds tubrifiantes. inhibltrices de corrosion et 
tensioactlves, soil d'un lubriRant et au moins un 
inhlblteur de conosion, dans lequel tedit tluide 
de broyage eat sensibiement compos6 d'eau ; 
et 

(b) la fomnation d'une pfite coh6rente avec un 
milieu llant organique, de i'eau et du pigment 
mdtalllque en dcailles, dans lequel ladite pdte 
est formde en m^langeant un premier compo- 
sant comprenant du mPieu liant organique et un 
second composant comprenant du pigment 
mtitaOkiue, te premier ou te second composant, 
ou les deux, comprenant de I'eau et la p&te con- 
tenant de 3 6 70 % du mUleu liant organkfue 
rapports au poids du pigment m6tallique, et soit 
en subdh/lsanl ia pdte cohdrente en particuies 
et en dliminant senslblement tous les llquldes 
volatlls des parUcules, soit en 6llminant sensl- 
blement tous les Uquides volatlls de la p&te co- 
h^rente et en subdivlsant ia masse r6auttante 
en particuies. 98 % en poids au moins des par- 
ticuies r^suttantes 6tant retenues sur un tamis 
ayant une ouverture do 1 50 ^.m et chacunecon- 
tenant une plurality de particuies de pigment 
mdtalllque dlspers^es dans une matrice de mi- 
lieu liant organique, le milieu liant organique 
etant k mftme de ller les partcules de pigment 
m^lique en 6cailles solt par precipitation k 
partir de la solutk^n pendant r^limination des ih 
quides volatlls, soit par tiitiage, soil en les fal- 
sant fondre & une temperature eiev^e et par fu- 
sion, 

Un precede tel que nevendiqud dans n'importe la- 
queile des revendicattons \ kA dans lequel ledit lu- 
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brlf[ant comprond un produtt de condensation 
cToxydetfdthyldne avec des alcools ou des phenols 
et un acide graa ou un d6iiv6 de celui-cl. 

6. Un procM6 tel que revendiqud dans nMrnporte la* 
quelle des revendlcatlons 1 d 5 dans lequel (edit in- 
hlbfteur de corrosion est un compoed contenant du 
phosphore. du chrome, du vanadium ou du sillcium. 

7. Un proc6d6 tel que revendiqud dans la revendlca- 
tion 6 dans lequel ledtt inhlblteur de corrosion est 
un ester phosphate poss^dant une chaTne latdrale 
d'oxyde de po1y6thyldne. 

B. Un proc6d6 tel que rBvendlqu6 dans n'impoite la- 
quelle des revendteations 1 d 4 dans lequel un frag- 
ment unique fait office de tubrifiant et d'Inhiblteur de 
corrosion. 

f 

9. Un procddd te! que revendiqu^ dans la revendica* 
tion 8 dans lequel ledlt fragment est un eater phos- 
phate poss6dant une chalne latdrale d'oxyde de po- 
lydthyi^ne. 

10. Un proc^6 tel que revendiqu6 dans n'importe la- 
quelle des revendlcatlons 1 k 9 dans lequel un ten- 
sioacttf est present dans ladlte dtape de broyage. 

11. Un proc6d6 tel que revendiqud dans n'importe la- 
quelle des revendlcatione 1 £i 10 dans lequel le pig- 
ment m^talllque est en aluminium, zinc, culvre. 
6taln, nickel, fer ou en atliages de ceux-ci. 

12. Un proc6d6 tel que revendiqud dans n'importe la- 
quelle des revendications 1 ft 11 dans lequel le pig- 
ment mdtalllque est en aluminium ou en bronze do- 

13. Un proc6d6 tel que revendlqud dans n'importe la- 
quelte des revendlcatlons 1 £i 12 dans lequel le pig- 
ment m6talfique est un pigment hautement r^flec- 
teur de lumi^. 



duttes de sUtoe ou endultes dTalumine. 

17. Un proo6d6 tel que revendlqud dans nMmports la- 
quelle des revsndicatlons 1 k 15 dans lequel lesdits 

5 pigments sent enduits de llant mlcronisd et frittds, 

18. Utilisation d'un ester phosphate possddant une 
ChaTne tatdraie doxyde de polyethylene en tant 
qu'addttif dans un procddd de broyage par bllles 

10 dune poudre mdtalllque tel que revendlqu6 dans 
nimporte laquelle des revendications 16 17. 

19. Une pate comprenant un pigment mdtallfque en 
dcailles broy6 par biliss, de I'eau et un ou des 

13 agents possddant des propr16t6s lubriflantea et In- 
hibltrlces de corrosion, ladlte pate pouvant etre ob- 
tenue k partir d*un procdda tel que revendiqu6 dans 
n'importe laquele des revendications 16 17. 

so 20. Une pdte telle que revendiqude dans la revendica- 
tion 19 comprenant du plgnient en dcailtes d'aluml- 
nium ou de bronze dord broy6 par billes. de I'eau et 
un ester phosphate poss6dant une chaTne lat^rale 
d'oxyde de poty6thyl6ne. 

21 . Un granu!§ contenant une plurallta de particules de 
pi^ent m6tallique broy6 pouvant 6tre obtenues k 
partir rfun proc^d^ tel que revendiqu6 dans n'im- 
porte laquelle des revendications 16 17. dlsper- 

30 sdes dans une matrice de milieu llant organique , la- 
queBe est sensiblement exempte de solvent orga- 
nique. 

22. Un granule tel que revendiqud dans la revendica- 
3s tion 21 , lequel est un granuld fritt^ et dane lequel 

fesdites partteules de pigment mfetallique sent dls- 
pers6es dans une matrice de milieu liant organique 
micronisd. 

40 



14. Un proc^dd tel que revendlqu6 dans nMmpofte la- 
quelle des revendications 1613 dans lequel le pig- 
ment mdtalUque est de raluminium, le tubrifiant est 
de Tadde otdlque et Hnhiblteur de con^osion est un 
ester phosphate poss6dant une chaTne latdrale 
doxydede polyethylene. 

15, Un precede tel que revendlque dans n'importe la- 
quelle des revendications 1 6 14, lequel comporte 
une etape consistent 6 traitor les ecallles de pig- 
ment metallique broye dans un syst6me aqueux. 

18. Un precede td que revendlque dans la revendica- 
tlon 1 5 dans lequel lesdites ecallles de pigment me- 
tallique broye sent traitees avec du chromate. en- 
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